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a variety of engineering and economic analyses. The second part of the problem cannot be addressed so easily. Though engineering science is a remarkably complete tool for estimating the performance of a product as a function of its materials properties, it is ill-equipped to determine the best set of characteristics Z*(x). This latter problem can be grouped with a large class of decision analysis problems, termed multiobjective problems, that are characterized by the requirement that several objectives (or criteria) must be realized through a single course of action. In the case of the above problem, the selection of material X must lead to a best set of product performance characteristics that satisfy a potentially wide range of objectives.
The critical feature of this problem (and multiobjective problems in general) is that the values of the decision maker must be incorporated explicitly into the decision calculus. Only in extremely specialized circumstances can the best selection be made without an explicit treatment of the preferences of the decision maker. This point can best be demonstrated by a specific example of technical cost modeling (Figure 4-1). Suppose three alternative materials may be used to make an automobile body panel. A panel made of material A would cost $10 to make and weigh 5 pounds,- a panel made of material B would cost $8 to make and weigh 8 pounds; a panel made of material C would cost $9 and weigh 8 pounds. If the objective of materials selection is to reduce cost and weight, which material should be used?
Examination of the alternatives reveals that material C should never be used if it is always better to reduce cost and weight. Any panel made of material C could be made at less cost and at
10         O                                          FIGURE 4-1   An example of
technical cost modeling.
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